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[57] ABSTRACT 

An apparatus for, and method of, providing an emergency 
signal over preselected frequencies of vyious tadio bands 
such (hat the operators <rfn earby motor vehicles, or oa sr 

fht preselecteJl&flqueJides ixi^ue^Hected to coirespond 
to radio station frequencies, police frequencies, emergency 
frequencies, etc. which arc acdvc at a corresponding loca- 
tion. Ebwever, because the frequencies may be preselected, 
sensitive radio frequencies, for example those used by fire 
fighting units, police units and odier emergency systems, 
may be excluded from the selection. Consistent therewith, 
the selected frequencies may be provided by a user, a 
scanner, or any other means for selecting appropriate fre- 
quencies. The power appVicd to the emergency signal may be 
adjusted such that only vdiides within a predefined range 
relative to the transmitting unit are affected. 
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EMERGENCY VEHICLE RADIO motor vehicle. However, Bishop suffers from a number of 

TRANSMISSION SYSTEM limitations. Aflrstlimitatioii is that signiflcantpower may be 

required to transmit over all firequendes in the AM and FM 

BACKGROUND OP THE INVENTION band. A second limftatlon is diat Bishop ooly conten^lates . 

. 5 sweeping all AM or FM bands at a rate of 150 to 450 Hz, 

1. Held of the Invention sevcrdy limits the quality of the audio signal that can 
The present invention generally idates to radio transmit- be provided to any given radio receiver. That is, Bishop may 

ters and more particulaily to emogency vefaide radio trans^ onty provide a ymnhig tone or equivalent to a correspond- 

missioQ systems. ing (^ver. 

2. Description ctf the Prior Art 10 Another system related to Bishop is described in U.S. Pat 
The effectiveness of acoustical warning systems No. 4,764,978, issued to Argo et al. like Bishop, Argo 

en^loyed by emergency vehides, trains, or the liloe has suggests broadcasting a siren signal on eadi and every AM 

become increasingly problematic in recent years. In an ideal and FM frequency. However, Aigo suggests broadcasting on 

world, an emergency vehide*s acoustical warning signal, eadi and every AM and FM band simultaneously. A limi- 

sudi as a siren, can be heard by nearby motorists and the tation of Argo is that a significant amount of power and 

motorists may respond accordingly. However, for a variety hardware may be required to simultaneoasly transmit over 

of reasons, the qpcrators of modem vehides may not be able all flDequendes in the AM and FM band. 

to hear an acoustical warning provided by a nearby emer- 

gency vehide or the like. First, modem automohiles are SUMMARY OF THE INVENTION 

more sound prcof thereby 20 T^ ^sent invention overcomes many of the disadvan- 

tiod warmng toein. Second, w^^f,vndc^ i^ of ^ ^ ^ ^ ^ 

vchideanrconditionmg,m^^ of, providing an emerg(m^sign2wer presdected 

dosed thereby reihian^ ftequendeitf various radio biidssud^ that the op^ 

warning system. Third^ many motDo^ r^V have high emergency veAides, or the 

prfc^rmaaa 25 ^ ^ acccidingly. TTie preselected 

high perfomancc radios may be op^ted at a relatively high fee sde^ to coiresp^d to radio station fr^uendes, 

volume levd thereby drowmng out &e acoustcal warmng ^ frequendes, emogency frequendes, etc Whidi are 

provided by a neari>y emergen^ vdude or tiie hke. Any coirespondiirg re^o^ However, because the 

one,craco^imtionoftiieabove^ ftequendes may beVcsd«:te4^ sensitive radi^ 

reduced the effectiveness of acoustical warmng systems. ^0 ^ ^ ^^^^ police units and 

There have been several advancements in recent years to o&cr emergency systems, may be cjcduded from the selec- 

help alleviate this problem. U.S. PaL No. 5,278,553, issued tion. Consistent therewith, the sdected frequendes may be 

to Comett aL, suggests a system wherein a microphone provided by a user, a scanner, or any other means for 

and a sensing system are placed in eadi motor veMdcTtic selecting jqjpropriate frequencies. The power applied to flie 

micrc^one is placed near the front or rear windshield and ^ ancrgency signal may be adjusted such that only vdddcs 

provides an dedrical signal to a control block. The conird ^ predefined range rdative to the transmitting unit are 

blockfaters flie electrical signal to detect a sounding siren. affected Finalty, an iUustrative embodiment of die jresent 

Once a sounding siren is detected, the control block over- invention does not require any egu^ment to be installed in 

rides the radio rccdver in die corresponding motor vehicle a r eceiving motor vefaide other than a s tandard AM or FM 

and provides a warble sound to die driver, indicating an receiver "^ _ ' ■ 

q»proactoigemctg«Kyvdiid^^^ ^-TnTfctilkstrative embodiment of the present in^^^^ 

Cornett aL may b« «Pe««ve to iBg^lemen^bccause eiu:h ^ ^^^^ ^ transmitted oveTa first one of die 

motOT vdhide must be provided vi^ a micrpiAone and a preselected frequencies sudi that all radio receive tuned to 

control UodL as desmbed above. With mflbons of motor first one of die presdected Wcndes, and within a 

vdudesontheroadthaswddr^^ pi ^cd range, mayrecdve said audio message. Once die 

of doltars m miplcmentation costs. -andlom essagehas been fra nsmitted ovfer the farstpre sdected 

Similar apjaroachcs are suggested in U.S. PaL No. 3,873, fieguency,"the-audi o message may be transmit t ed OVet i T 

963, issued to Neal et al., and U.S. Pat No. 3,859,623, st^ndone of the preselected fixsquendcs. That is, die audio 

issued to Kochlcr. ^ message may be transmitted over the presdected frcquen- 

U.S. Pat No. 4,403,208, issued to Hodgson et aL, U.S. des in a sequential manner. This may be continued until die 

Pat No. 4,241326, issued to Odom, U.S. Pat No. 4,238, audio message has been transmitted over dl of the prese- 

778, issued to Ohsumi, U.S. Pat No. 3,760349, issued to lected frequencies. Finally, die entire process may be 

Kdster et aL, U.S. Pat No. 3,673,560, issued to Barsh et aL, rq>eated, beginning wiUi die first presdected frequency. It is 

and U.S. Pat Na 3,710313, issued to Kimball et aL, all 33 contemplated that the. audio message may be any andtUe 

require additional equ^ment to be installed in each motor sound including a siren sound, a warble, a spoken message, 

vehide wherein die additional equipment leodve signals etc. llierefore, die present invention may not only warn a 

from an emergency vehide and provide a warning to a driverof an approaching emergency vehide, but it may also 

corresponding driver. These systems suffer from the same provide instructions thereto, such as "move to the rigbf* or 

limitations as discussed above. ^ "emergency". 

Another advancement is suggested in U.S. Pat No. 4,443, In a second illustrative embodiment of die present 
790, issued to Bishop. In Bishop, an emergency vehide invention, an audio message may be time-division multi- 
provides a siren signal over all AM and FM band frequendes plexed over die preselected frequencies. In dds embodiment, 
such diat any radio recdver in the region, tuned to any AM the audio message may h& sanqded at a predetermined rate, 
or FM frequency, may recdve said siren signal and provide 65 whidi may be above the Nyquist sanqde rate for the audio 
a warning to a cboesponding driver. In this approach, no message. .The audio message may then be transmitted over 
additional equipment need be installed in a corresponding the presdected frequendes at a stqiping rate of at least die 
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audio sampling rate, times the number of broadcast dian- the preselected frequencies. The operand may be provided 
nels. This may be accomplished with only a single amplifier by a user, a scanner, or any other selection means, 
circuit per band, thereby minimirfng the hardware and illustrative embodiment, a remote on/off con- 
power requirements thereof. Rirther, because the iUustrative provided in each receiving motor vehicle. In 
embodiment only transmits to the preselected frequencies, 5 ^ embodiment, a •*wakB-up" signal may be provided to the 
and not all of the fi^uendes within the vmous bands, the jemoteon/off controller by an emergency vehide or the like, 
stqjpmg rate may be held to a reasonable kvel. ^^^^ ^^^^ ^^^^^ may turn on a radio 
la an lUustraUve implementation of the above iUustraUvc ^^^^ ^ ^ corresponding motor vehicle. It is ftmher 
embodim^^^ an audio message may be provided to an FM coniemplaied that Ihe remote on/off contioller may switdi a 
and/or >^ modulator th^pro^Jdmg a m^ 10 radlTtSeiver from a tape or compact disk mode to a nidio 
sage It L5 contemplated that the audio message may also be ^ ^ coSanplaied that the remote on/off 
provided to a pohce band modulator, an emergency frc- cx)ntioUff may tuneaiadioi^vertooneoftheprcsdcctcd 
quency modulator, or any other modulaUng device. TTie frcquendes and increase the volume of the radio recdver to 
modulated message may dien be provided to a mixer an appropriate levd 

whereby a reference frequency signal may be mixed there- 15 ^ . \. . . ^ 

with. The reference frequency signal may be provided by a J^^ combination of the remote on/off control!^ with the 
frequency controller wherein the frequency controller may ^^^^^e referenced embodiments may provide notification of 
step the reference frequency signal through a plurality of ^ approadung emergency vdude to eadi and every motor 
pre-ma frequendes at a predetennined rate sadi that the ^diide within a predefined range, despite having a cone- 
mixer provides post-mixed frequendeswfaidi correspond to 20 «P^i»d»Jig radio in a turned off state OTm a tape or coiiq)act 
the preselected frequendes. 

For the first illustrative embodiment discussed above, tiie BRIEF DESC3UFIT0N OF THE DRAWINGS 
frequency controller may step the reference fiDequency signal 

through the plurality of pre-mix frequendes at a rate which Other objects of the present invention and many of the 
corresponds to the duration of the audio message. This 2s attendant advantages of the present invention will be readily 
allows the entire audio message to be transmitted on a first appredated as the same becomes better understood by 
one of the preselected frequency before transmitting the reference to the following detailed description when con- 
audio message on a next preselected frequency. For the sidered in connection with the accompanying drawings, io 
second illustrative embodiment, the frequency controller whidi like reference numerals designate like parts duough- 
may step the reference fi:equency signal through the plurality 30 out the figures thereof and wherein: 
of pre-mix frequendes at a rate which is above the Nyquist FIG. 1 is a diagram showing the general operation of the 
sampling rate of the audio message. In a preferred present invention; 

embodiment, the audio message may be transmitted over die pjQ 2 is a schematic diagram showing a first Uluslrative 

preselected frequendes at a stepping rate of at least the audio implementation of the pesent invention; 

sampling rate, times the number of preselected frequendes. . 35 - . j - ^. . . 

is, the frequency controller ^y step the Reference :ri^t''i^^.^^ 

frequency signal through aU of the plurality of prcmix « ^"^^^^ unplementation of the present mvention; 

frequendes at a rate which is ^2 times the highest frequency 4 is a schematic diagram of a direct digital synthe- 

in the audio message. By limiting the number of frequendes ^ock as shown in FIG. 3; 

to selected frequencies, die stepping rate of the frequency 40 FIG. 5 is a schematic diagram showing a remote on/oS 

control can be held to a reasonable levd. controllo: block in conjunction with a radio recdver; 

The frequency controller may con^rise a direct digital FIG. 6 is a flow diagram showing the general operation of 

synthesizer which may be programmed to update the desired the present invention; 

reference frequency signal at a predetermined rate. A direct piQ. 7 is a flow diagram showing the operation of a first 

digital syndiesizer may comprise a fiiU adder which is 45 illustrative embodiment of the present invention; 

coupled to a refoence^dllaton A con^^^ my i^ovide g ^ ^ ^ ^^^^ ^ ^ 

an ^eiand whidimay bepravid«^^^^^ ^^^^ .^^^^ embodiment of the present invention; 

the full adder may add the operand to the present contents of ^ ^ - ^ ^ 

thefimadder.Thismayberepealedduringeadicydeofthe FIG. 9 is a detailed flow diagram showmg the operation 

reference oscillator. The -N** most significant bits of the fiiU so *e second illustrative embodiment of the present inven- 
adder may be coupled to the address input of a memory 

device. In this configuration, the smaller the operand, the I^G. 10 is anodier detailed flow diagram showing the 

long^ it will take for the *Tr most significant bits to be opaation of the second illustrative cmbodunent of the 

affected. This, in effect, provides a programmable delay, present invention; and 

which allows a variable frequency output Finally, the data ss FIG. 11 is a flow diagram showing the operation of a third 

output of the memory device may be coupled to a digital- illustrative enibodiment of the present invention. 

to-analog (D/A) converter: For eadi value of the "hT most 

significant bits of the full adder, the memory device may DETAILED DESCRIPnON OF THE 

provide a different value to the D/A converter. PREFERRED EMBODIMENTS 

By prq>erly programming the memory dement, and by 60 FIG. 1 is a diagram showing the general operation of the 

providing an appropriate operand to the fuU adder, the direct presmt invention. The diagram is generally shown at 10. An 

digital synthesizer may provide complex frequency combi- emergency vehicle 12 may be driving on a first road 14 and 

nations to a user: In the illustrative embodiment, the direct a motor vehicle 16 may be driving on a second road 17. 

digital synthesizer may be programmed to step the reference Emergency vehide 12 may have an acoustical warning 

fi:equency signal through the plurality of pre-mix frequen- 65 signal, such ^j^sitf n,.l6^ett.nearDy,inot OT^vcmcte^^ 

des at a predetennined rate such that the corresponding t(fi?^rtfie'^proaching_emeigency«MeW 

mixer provides post-mixed finquendes which correspond to ^tated'above, tlie'^^ctiveness of acoustical warning sys- 
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terns en^iloyed by emergency vehicles or the like has contemplated that the audio message may be any audible 

become increasingly fMroblfimatical in recent years. If the s ound includin^siren sound7a'warBte7B'S| H»kBii mes sgge^ 

operator of motor vehicle 16 docs not hear the acoustical "cte. Therefo re, the present mvention may not only warn a 

warning signal provided by emergency vehicle 12, motor dnvcfcy an app r^^' ng .emeiRenc^vd ^IerHufit'™y ^ 

vehicle 16 may collide witii emergency vehide 12 at inter- 5 provide 'instiucSQns thcrts^n^ surii as '«^ m«fw>nry_^ 

section 20. Likewise, if the operator of motor veh icle 19 theTigfic!^^^^^^^ ' — ' 

docs not hear the acousticiaLl warning signal provi'dcd'KT ^ — ' ^ .„ ^ ^ u j« *. * ^1. 

emergcnq^vehidri2-maQrveliidlrf^^ ^ ^ f^^^'^ cmbodunent of Uie present 

the -^e^s-otms gcncy veh icle 1 2 Tfa aeby increa s iBBTllc Z TT^f • ' ^t^^^^^" 

resron^ timeJhae ^ --—^ plexed over the preselected frequencies. In this embodiment, 

— lET^^se to^eprobiems, it is recognized tbaynstai '° the audio me^enmy be san>p^^^ 

vehicle 16 my have a radio recei ver tfae^sudTttSTte ""^ '^''^ ^^^"^ T^f^ 

. ^tnr »f ,r,>i^vMr.U ifc m.» r>r.A,> ToAin. rinn.i. frn^ n messHge. The Eudio messflgc may then be transmitted over 

t ranitmitting wnirinfly KiT PmviasH in emerseoQLJEdiideJii sampling rate, times the number of preselected fre- 

wfac^S laiismi ffing £nit may i^o^S rf^^ibfa Tliis may be accomplished wifli only a single 

^^r^^SM^ SO&^^oL Tlie radjoJSare ^^"^ circuit per band^therely i™ hardware 

a im u ^M Afiu^V i Mi^uit^wty . X MA^^xaiu y ai^uoj^ ^ and DowcT Tcquiicments thercof. FurthCT, becBUSC thc illus- 

shown as radials 20. The radio signals provided by the . y^^^ i^iuu^m^^iiw ui*-iwi. ruimci, uw^w 

♦^;r;stfri»i7r»sm«o,, ^^.^^a *«^„C^«c a^^A^^^^ fraUve embodiment only fransmits to the preselected 

^JS^Hi^Xi^ frequendes,andnotaUofttiefrequendeswitfainAevarioas 

radio stations or the lil^ utihze Further, the radio si^s ^ ^ may bThdd to a reasonable rate, 

provided by die transmitting unit may be sufficiently strong o«w"*i5 ""Jf ^ » iw»uuauic xoic. 

t o ovCTiide the coircsp onding radio station's signal within ^ ^ contemplated that the transmitting unit may be 

thegcdctemin^jan^^ In this configuration, the radio equally appUcable to trains, watercraft, airplanes, 

receiver in motor vehicle 16 may pidt up the radio signals helicopters, etc. It is farther contemplated that the ttansmit- 

provided by the transmitting unit laflierthan a corresponding ,5 provide a directional signal, such as only 

local radio station's signal toward the front and/or rear of the corresponding emergency 

InaniUustratiyeembodimentQf1hepresentinvention,the - Y^^^- f'^^^'jl ^ «>^^^'»P^ presdected 

Hansmitting unit may provide an emergency signal over freq^enaes provided by the transmittmg umt may be 

pceselectedfrequendes of varlousradio bands sudilfaatihe detected fromtheAMband,flieFM band, the p^^ 

operator of nearby motOTvdude 16, or other cmexgency. 30 emagency band, or any other radio band whidi is utihzed 

vdiide, or the like, may respond accordingly. The pcese- ^o<^y- 

lected frequendes may be selected to correspond to radio 2 is a schematic diagram showing a first iUustralive 

station frequendes, p<dice frequendes, emergency band ingJ c anrai t a t i o n of the present inventiflii. The schematic 

frequencies, etc. whldh are active in a cocrespondii^ loca- diagram is generally shown at 30. An audio signal may be 

tion. However; because the frequendes may be preselected, 35 provided to an audio ii?Hit block 32 via interface 34. The 

sensitive radio frequencies, sudi as those used by fire signal may be provided by a tape player; a oon4>act 

fighting units, police units and otiier emergency systems, player; a naicrc^one, a compu t er means, or wsy other 

may be exduded from the selection. Consistent therewith, audio si^gnal providing means. It is conten^Jlaled that the 

the sdected frequendes may be provided by a user, a audio signal may compdse any audible sound induding a 

scanner, or any other means for sdecting appropriate fre- 40 sound, a warble, a spoken message, etc. That is, tiie 

quendes. The power applied to the emergency signal may be present invention may not only warn a driver of an 

adjusted such that only vehicles witiiin the predeteimined approadiing emergency veUde, but it may also provide an 

range 18 relative to the transmitting unit arc affected, instraction tiicreto, such as ••Emergency— move to the 

^ce it is likdy that the operato' of motor vehide 16 will right" . 

have die radio recover tuned to a frequency that corresponds 45 Audio input block 32 may provide ttte audio signal to a 

to one of the local radio stations or the like, the operator of modulator 36 via interface 38. Modulator 36 may be a 

motor vehide 16 may most likely rccdvc the warning signal Frequency Modulator (FM), Amplitude Modulator (AM), 

provided by emergency vehide 12. To prevent the situation police band modulator, emergency band modulator, or any 

^cre a motorist has the ra dio recdver turne d off or in a other modulation means. Modulator 36 may provide a 

t ^ei^ompact disk mode, an iliustrahve embodiment or the 50 modulated audio signal to a mixer 40 via interface 42. Mixer 

present in vention contempiates_p rf^^<'»s ^ ^"' ote on/<^ 40 may recdve a reference frequency signal from a fre- 

controller m motor v ehide 16. The remote on/off controller quency controller 44 via interface 46. Mixer 40 may mix tiie 

nuiy tifftt on me radio receiver, or switch t he radio receiver modulated audio signal provided by modulator 36 with the . 

frQm-a'tapN^oompactliisk^ode'intb a radio mode, reference frequency signal provided by frequency controller 

ibi'a'iintmustrativccmbodimentof lie present in^^ 55 ^4, tficreby providing a post-mixed signal on interface 48. 

an audio message may be transmitted over a first one of the Frequency contcolkr 44 may step the reference frequency 

preselected frequendes such that all radio recdvers tuned to signal through a pliuali^ of pie-mix frequendes at a pro- 

tiie first one of the presdected frequendes, and within a determined rate sudi that the mixer 40 provides post-mixed 

predefined range, may recdve said audio message. Once the signal frequendes which correspond to the above referenced 

audiomcssage has been transmitted over the first presdected 60 presdected frequendes. In the illustrative embodiment, 

frequency, tiie audio message may be transmitted over a mixer 40 may effectivdy add the modulated audio signal 

second one (rf the preselected frequendes. That is, the audio provided by modulator 36 with the reference firequency 

message may be transmitted over the preselected'Sequen- signal provided by frequency controller 44. For example, 

acsgn a sequential manner. This may be continued until the modulator 36 may provide a modulated audio signal at a 

audiomcssage bas been transmitted over all of the prese- 65 frequency cf 85.6 MHz. Frequency controller 44 may step 

lected frequ^des. Finally, the entire process may be the reference frequency signal tiuougb preselected pr&-mix 

iq)eated, beginning vdlh tiie first presdected frequency. It is frequendes in the lai^ of 2.5-^223 MHz. Mixer 40 may 
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then provide a post-mix signal on inteiface 48 in the range warn a driver of an approaching emergency vehicle, but it 

of S$->108 MHz, and thus within the FM band. The may also provide an instruction thereto, such as 

postrmix signal may then be provided to an an^lifier and/or *'Emergency-^ove to the right* \ 

antenna means. It is further contemplated that the amplifier FM TRANSMli'mK 

and/or antenna means may provide a frequency selection s Audio block 102 may provide the audio signal to an FM 

function, or filtering function, such that only the sum prod- modulator 104 via inteiface 106. The Audio signal may 

ucts from mixer 40 are broadcast. contain frequencies in die range of 300-^3000 Hz, which 

For a first illustrative embodiment discussed above, fire- corresponds to accepted audio quality for communications 

quency controller 44 may step the reference frequency radio equipment It is contemplated that FM Modulator 104 

signal through the plurality of pre-mix frequencies at a rate w laay be a standard FM modulator available off the shelf. FM 

which corresponds to the duration of the audio message. Modulator 104 may provide a modulated audio sjgnal to a 

This aUows the entire audio message to be transmitted on a m»er 108 via intecface HO. In the ilhistnttive embodiment* 

first one of the preselected frequency before transmitting the modulator 104 provides a modulated audio signal hav- 

audio message on a next one of the preselected frequency. ing « firequency substantially equal to 85.6 MHz. Mixer 108 

For a second illustrative embodiment, frequency controller 15 may receive a r^erence frequency signal from a direct 

44 may step the reference frequency signal through the digital synthesizcrll2 viainterfiace 114. Mixer 108 may mix 

plurality of pre-mix frequencies at a rate which is above the modulated audio signal provided by FM modulator 104 

Nyquist sampling rate of the audio message. In a preferred with the reference frequency signal provided by direct 

embodiment, the audio message may be transmitted over the digital synthesizer 112, thereby providing a post-mixed 

preselected frequencies at a steppingrate of at least the audio 20 signal on interface 116. Mixer 108 may be an active double 

sampling rate, times the number of preselected frequencies. balanced mixer such as part number MC1596, currently 

That is, frequency controller 44 may step the reference available from Motorola. Direa digital synthesizer 112 may 

frequency signal through all of the plurality of pro-mix ^ frequency synthesizer which uses high 

fi:equeiides at a rate which is 12 times the highest frequency speed digital logic and provides a frequency change within 

in the audio message, and time-division multiplex (TDM) 25 one micro-second, 

the resulting signal over all of the preselected frequencies. Diiect digital synthesizer 112 may be coupled to a control 

Frequency controller 44 therefore controls both the pre- ^ '"^^^^^ osdUBtor 126 

selected frequencies and the sample rate. As stated above, ^^°^f*^ ^' R^^^e osdUator 126 may provide an 

the preselected frequencies may be provided by a user, a ^^'^ ^^'^'^ ^ ^""^^ ^ transimtter may 

scarier, a tciminal/or any other mea^ operate only >wtiun FCC approved freq^^^ 

priate frequencies. In the illustialive embodiment a scanner inustratrvp embochment, reference osaUator m may pro- 

50 may be coupled to frequency contioUer 44 via interface reference frequency of 134.2 MHz to direct digital 

52. Scanner 50 may detennine which frequencies in a synthesizer 112. 

particular location are active. B is contemplated that scanner Control block 112 may comprise digital logic and micro- 

50mayscantheAMband,theFMband,thepoliccband,an ^5 contioUcr (±ruitry. Control 

emergency band, or any other band which is deemed appli- ?f»«*S« playback via mtaf ace 140, the preselected pie-ma 

^1^1^ firequenaes provided by direct digital synthesizer 112. and 

^ . . , , ^ 11 ^ u. inteiface between direct digital synthesizer 112 and a 

Frequen^ controller 44 may also be controUed by a ^^^^^ ^^^^ Wod^k The constniction of 

terminal 54 Tenmnal 54 becoupled to frequency ^ the direct digital synthesizer and the control signals provided 

controU^ 44 via taterface 56^T^al 54 naay be pro. ^^^^ ^ ^^^^ ^ pj^ ^ 

grarmnedtoconttxjltoe^^^^^ ^ ^^^^ configuration, direct digital syn- 

desuabletosdectdifferentpresdectedfr^^^ ^ ^ ^ frequency ^nal on 

lngonthetimeofday,oranyo^era^^ mteiface 114 through a pluraUty of pre-iSfreq^^^ 

isJaiowathatm^mymorcA^ « predetermined rate^ch that the nSer 108 prides post. 

ni^This may mcxease the mimber of radio signals withm ^ frequencies whidi correspond to the abwe 

apaiticularregiOD.AprogrammedtenmnfiJm^ referenced presVlected frequencies, fa the illustrative 

for these changes. Furthff, a programmed tammal 54 may embodiment mixer 108 may effectively add the modulated 

exclude sensitive radio frequencies such as those used by ^^^^ ^^^^ modidator 104 with the 

&efighhngunits,i»hceumteandother reference fi^rency sign^ provided by direct digital syn- 

froin toe selection. HuaUy, kis contempktcd that a userrnay ^^j^ contemplated that direk digital s^^thesUcr 

direcUy control thei^<»electedfrequenaes by loadingm the ^ programmed toltep the reference frequency signal 

desired frequencies mto teimmal 54. on Lerface 114 through pr^^mixfrequcndcsha^^^ 

EIG. 3 is a detailed schematic diagram showing a second of 2.5-^223 MHz. In this configuration, mixer 108 may 

illustrative implcmentadon of the present invention. The 55 provide post-mix signal frequencies in the range from 

schematic diagram is generally shown at 100. Id the second 88-^108 MHz, which cocresponds with the FM Quency 

illustrative implementation of the present invention, and not band. 

deemed to be limiting, an audio message may be provided ^ first ifiustrative embodiment discussed above, direct 

on preselected frequencies in toe FM band and preselected digital syntoesizer 112 may step toe reference frequency 

frequencies in toe AM band, ^ signal through toe plurality of pre-mix frequencies at a rate 

An audio signal may be provided to, or generated by, an which corresponds to toe duration of toe audio message, 

audio block 102. The audio signal may be provided by a tape This allows toe entire audio message to be transmitted on a 

player, a compact disk player, a miaophone, a computer first one of toe preselected frequency before transmitting toe 

means, or any otoer audio signal providing means. It is audio message on a next one of toe preselected frequency, 

contemplated that toe audio signal may comprise any 6S For a second illustrative embodiment, direct digital syntoe- 

audible sound including a siren sound, a warble, a spoken sizer 112 may step toe reference frequency signal through 

message, etc. That is, toe present invention may not only toe plurality of pre-mix frequencies at a rate which is above 
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the Nyquist sampling rate of the audio message, thereby 
allowing an audio message to be transmitted over all of the 
prelected frequendes. That is, direct digital syntiiesizer 
112 may be programmed to step the reference frequency 
signal ^ough all of the plurality of pre-mix frequencies at 
a rate whidi is ^2 times the bluest frequency in the audio 
message, and time-division multiplex (TDM) the resulting 
signal over all of the preselected frequencies. In a prefixed 
embodiment, the audio message m^ be transmitted over the 
preselected frequencies at a st^ipingrate of at least the audio 
sampling rate, times Hie number of broadcast channels. 

Direct digital synthesizer 112 therefore controls both the 
preselected frequendes and the sanq>le rate. As stated above, 
the preselected frequendes may be provided by a user, 
scanner^ terminal, or any other frequency selection means. In 
the illustrative embodiment, a scanner or remote terminal 
block 122 may be coupled to control block 118 via interface 
124. Scanner or remote terminal block 122 may d^ermine 
which frequendes in a particular region are active. In the 
illustrative embodiment, scanner or remote terminal block 
122 may scan the AM band and the FM band and provide the 
results to control block 118. 

Fdilher, scanner or remote terminal block 122 may be 
programmed to control whidi of the preselected frequencies 
are sdected in a particular region. Tliis nmy be desirable to 
select different preselected frequmdes depending on the 
time of day, or any other cnteria. For example, it is known 
tibat many more AM radio stations may be heard at night 
This may-increase the number of radio signals widiin a 
particular ipgion. Aptogrammed teiminal may condensate 
for these changes. FUither, a programmed terminal may 
exdude sensitive radio frequendes, such as those used by 
fire fighting units, police units and other emergency systems, 
from the selection. Hnally, it is contemplated tliat a user may 
directly control the preselected frequendes by loading in the 
desired frequendes Into scanner or renoote tenninal block 
122. 

Referring back to mixer 108, mixer 108 may provide the 
post-mix signal having a frequency in the range from 
88-^108 MHz to a band pass filter block 130 via interface 
116. Band pass filter block 130 may be a band pass filter 
which is tuned to allow frequendes in the range from 
88->108 MHz to pass therethrough. Band pass filter block 
130 may filter any noise outside of the FM frequency band 
from the post-mix signal Band pass filter block 130 may be 
coupled to an amplifier 132 via interface 134 Amplifier 132 
provides power gain and sufifident output power to cover the 
predetermined range 18. It is contemplated that the ou^ut 
power of FM amplifier block may be adjustable to vary the 
range of the FM transmitter. Finally, an:4)lifier 132 may be 
coupled to a FM filter and antenna matching block 136 via 
interface 138. FM filter and antenna matching block 136 
may provide a low pass filter function to meet FGC har- 
monic output restrictions for FM emissions on the FM 
broadcast band. FM filter and antenna matdiing block 136 
further provides an impedance matching function between 
amplifier 132 and an antenna on a oonespondlng vdiide. B 
is conten^lated that FM filter and antenna matching block 
136 may have a switch network such tiuit a radio installer 
may adjust the impedance diereof. 
AMTRANSMIFTER 

Audio block 102 may provide the audio signal to an AM 
modulator 150 via interface 152. The Audio signal may 
contain frequendes in the range of 300^3000 Hz, which 
corresponds to acceptable audio quality for communications 
radio equipment It is contenq»lated diatAM modulator 150 
may be a standard AM modulator availaUe off the ^df, 



10 

such as part number MC1596 available from Motorola. 
Similar to above, AM modulator 150 may receive a pre-mix 
frequency agnal from direct digital synthesizo* 112 via 
intetface 154. The frequency of the pre-mix signal may be 

s in the range from 11.24-^12.3 MHz. AM modulator 150 
may further recdve a fixed frequency from rtf eience oscil- 
lator 126 via interface 156. The fixed frequency provided by 
reference oscillator may be substantially equal to 10.7 MHz. . 
AM modulator 150 may ampHdide modulate the audio 

10 8ignalprovidedbyaudioblocklQ2wittk1hefixedfrequency 
provided by reference osdUator 126. AM modulator 150 
may then nsix the modulated sigpal with the pre-mix signal 
provided by direct digital synthesizer 112. In the Dlustradve 
embodiment, AM modulator 150 effectively subtracts the 

IS modulated signal from the pre-mix signal and provides a 
post-mix. signal to a low pass filter block 158 via interface 
160. In the present case, AM modulator 150 may provide a 
post-mix signal within the frequency range of 550^1600 
KHz, whidi corresponds to the AM frequency band. 

20 For the first illustrative embodiment discussed above, 
direct digital synthesizer 112 may step the reference fre- 
quency signal through the plurality of pre-mix frequendes at 
a rate which corresponds to the duration of the audio 
message. This allows the entire audio message to be trans- 

25 mitted on a first one of die preselected frequency before 
transmitting the audio message on a next one of die prese- 
lected frequency. For a second illustrative embodiment, 
direct digital synthesizer 112 may step the reference fre- 
quency signal through the plurality of pre-mix firequendes at 

30 a rate which is above the Nyquist sanq>]ing rate of the audio 
message, thereby allowing an audio message to be trans- 
mitted over aH of the preselected frequendes. That is, direct 
digital synthesizer may be programmed to step the reference 
frequency signal through all of the pluraliQr of pre-mix 

35 frequendes at a rate which is ^ times die highest frequency 
in the audio message, and time-division multiplex (TDM) 
the resulting signal over all of the preselected frequendes. In 
a preferred embodiment, the audio message may be trans- 
mitted over the preselected frequendes at a stepping rate of 

40 at Least the audio sampUng rate, times the number of 
broadcast channds. 

Direct digital synthesizer 112, dierefore, controls bodi the 
presdected frequendes and die sample rate. As stated above, 
the presdected frequendes may be provided by a user, 

45 scanner, terminal, or any other frequency sdection means. In 
the inustrative embodiment, a scanner or remote terminal 
block 122 may be coupled to control block 118 via interface 
124. Scanner- or remote terminal blodc 122 may determhie 
whidi frequendes at a particular location are active. In die 

so illustrative embodiment, scanner or remote terminal block 
122 may scan the AM band and provide the results to conttol 
block 118. 

Ref ening back to low pass filter block 158, low pass filtcr 
blodc 158 may provide a low pass filter Auction with a 

55 cut-off frequency at about 2 MHz thereby eliminating any 
high firequency noise provided by AM modulator 150. Low 
pass filter 158 may be coupled to an amplifier block 162 via 
interface IM An^dlfler 1€2 may provide power gain and 
sufficient output power for frequendes in die rangefrom 540 

60 KHz to 1600 KHz to cover die predetermined range 18. It is 
contemplated that die output power of amplifier 162 may be 
adjustable to vary die range of the AMtransmitter. Hnally, 
ampHflftr 162 may be coupled to a AM filter and antenna 
matching block 166 via Interface 168. AM filter and antenna 

65 matching block 166 may provide a low pass filta function 
to meet FCC harmonic output restrictions forAM emissions 
on die AM broadcast band. AM filter and antenna matching 
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block 166 furtitier provides an impedance matching function 
between amplifier 162 and an antenna on a coxresponding 
vehicle. It is contemplated thatAM filter and antenna match- 
ing block 166 may have a switch network such that a radio 
installer may adjust the impedance dieitof. 

FIO. 4 is a schematic diagram of a direct digital synthe- 
sizer block. The diagram is generally shown at 112' and only 
shows the generation of the FM pre-mix signal on interface 
114. The generation of the AM pre-mix signals on interface 
154 may be provided by a direct digital synthesizer which is 
similarly constructed. 

The diiect digital synthesizer block 112' may comprise a 
full adder 200 which may have a clock input coi^lcd to 
reference oscillator 126 via interface 128. Control Block 118 
may provide an operand via interface 120 which may be 
provided to full adder 200 wherein full adder 200 may add 
the operand to the present contents of full adder 200. This 
may be repeated during each cycle of the reference oscillator 
126. The "N"' most significant bits of fiill adder 200 may be 
provided to a latch 207 via interface 206. Latch 207 may be 
clocked via reference oscillator 126 via interface 128, or a 
delayed version thereof. 'Hie output of Jatdi 207 may be 
coupled to the address input of a memory device 204 via 
interface 211. In this configuration, the smaller the operand, 
the longer it will take for the ''N*' most significant bits to be 
affected. This, in effect, provides a programmable delay 
which may be used to provide a frequency shift. Finally, the 
data output of the memory device 204 may be coupled to a 
latch 209 via interface 210. Latch 209 may be clocked by 
reference oscillator 126 via interface 128, or a delayed 
version thereof. Latch 207 and latch 209 may be included to 
compensate for timing variations caused by memory device 
204. ^tfaout latch 207 and latch 209, the resulting radio 
frequency signal may have an excess of furious noise 
thereon. 

The output of latch 209 may be coupled to a digital-to- 
analog (D/A) oonveater 208 via interface 213. For each value 
of the "N" most significant bits of the full adder, memory 
device 204 may provide a different value to D/A convexter 
208. Finally, the ou^ut of D/A converter 208 may be 
coupled to a low pass filter block 212 via interface 214. Low 
pass filter block 212 may filter any high frequency noise 
from the output of D/A converter 208. The ou^ut of low 
pass frequency block 212 may be coupled to mixer 108 via 
interface 114. 

By properly pzogcamming memory element 204, and by 
providing an appropriate operand to full adder 200, direct 
digilal synthesizer 112* may provide a variety of frequencies 
to a user. In the illustrative embodiment, direct digital 
synthesizer 112' may be programmed to step the reference 
frequency signal through the plurality of pre-mix frequen- 
cies at a predetermined rate such that the corresponding 
mixer 108 may provide post-mixed frequencies which cor- 
respond to the preselected frequencies. 

FIO. 5 is a schematic diagram showing a remote ou/off 
controller block in conjunction with a radio receiver. The 
diagram is generally shown at 250. In a tiiird embodiment of 
the present invention, a remote on/off controller 252 may be 
provided in each receiving motor vehicle. In this 
embodiment, a 'Vake-up** signal may be provided to remote 
on/off controller 252 by an emergency vehicle or the Uks via 
interface 254, such that remote on/off concroller 252 may 
turn on a radio receiver 256 in a corresponding motor 
yehide via interface 258. It is contemplated that interface 
254 may comprise an antenna means to receive the wake-up 
signal provided by the emergency vehicle. It is further 
conten^dated that remote on/off controller 252 may switch 
the radio receiver 256 from a tape or compact disk mode to 
a radio mode. Finally, it is oontenq)lated that remote on/off 
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controller 252 may mne the radio receiver 256 to one of the 
preselected frequencies and increase the volume of the radio 
receiver 256 to an appropriate level. 
The combination of remote on/off controller 252 with the 
3 above referenced embodiments may provide notification of 
an approaching emergency vehicle to each and every motor 
vehicle within a predefined range, despite having a corre- 
sponding radio in an off state or in a tape or oampM disk 
mode. 

HG; 6 is a flow dii^gram showing the general operation of 
10 the present invention. The flow diagram is generaEy shown 
at 300. The algorithm is entered at element 302, wherein 
control is passed to element 304 via interface 306. Element 
304 determines what frequencies are active in a particular 
location. Control is then passed to element 308 via interface 
15 310. Element 308 sends an audio message over the frequen- 
cies that were determined in element 3(M. Control ts passed 
to element 312 via interface 314, wherein the algorithm is 
exited. 

FIG. 7 is a flow diagram showing the operation of a first 
illustrative embodiment of the present invention. The flow 
diagram is generally shown at 324. The algorithm is entered 
at element 326. wherein control is passed to element 328 via 
interface 330. Element 328 determines what frequencies are 
active in a particular location. Control is then passed to 
element 332 via interface 334. Element 332 sends an audio 

^ message over a first one of the frequencies determined in 
element 328. Control is then passed to element 336 via 
interface 338. Element 336 sends an audio message over a 
next one of the frequencies determined in element 328. 
Control is then passed to element 340 via interface 342. 

30 Element 340 determines whether there are any more fre- 
quencies that were determined in element 328. If there are 
more frequencies that were determined in element 328, 
control is passed back to element 336 via intcrfecc 344. If 
thcxe are no more fircqucndes that were determined in 

35 element 328, control is passed to element 347 via interface 
348. Element 347 determines whether an operator or the like 
has indicated a desire to stop the algorithm. If the operator 
or the like has not indicated a desire to stop the algorithm, 
control is passed back to element 332 via interface 349. 

40 Although it is not e3q)licitly shown, it is also contemplated 
that control may be passed back to element 328, rather than 
element 332, wherein element 328 may determined what 
frequencies are used in the particular location. If the operator 
or the like has indicated a desire to stop the algorithm* 

45 control is passed to element 346 via interface 351, wherein 
the algorithm Is exited. 

KEG. 8 is a flow diagram showing the operation of a 
second illustrative embodiment of the present invention. The 
flow diagram is generally shown at 360. The algorithm is 
entered at element 362. wherein control is passed to element 
364 via interface 366. Element 364 determines what fre- 
quencies are active in a particular location. Control is then 
passed to element 368 via interface 370. Element 368 time 
division multiplexes an audio signal over all frequencies that 
were determined in element 364. Control is then passed to 
clement 372 via interface 374, wherein the algorithm is 
exited. 

FIG. 9 is a detailed flow diagram showing the opaation 
of the second illustrative embodiment of the present inven- 
tion. The flow diagram is generally shown at 400. The 

^ algorithm is entered at element 402, wherein control is 
passed to element 404 via interface 406. Element 404 
determines what fi^uencies are active in a particular loca- 
tion. Control is then passed to element 408 via interface 410. 
Element 408 provides an audio signal. Control is then passed 

65 to element 412 via interface 414. Element 412 samples the 
audio signal provided by element 408 at a predetermined 
rate. Control is then passed to element 416 via interface 418. 
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EicmcDt 416 provides the sampled andio signal in a time 
division multiplexed mann^ to all frcqueades that were 
detemiined in element 404. Control is &en passed to ele- 
ment 419 via interface 422. Element 419 detennines 
whether an Gpaator or the like has indicated a desire to stop 
the algonthm. If the operator or the liJoc has not indicated a 
desire to stop the algoiithm, control is passed back to 
element 408 via interface 421. Althou^ it is not explicitly 
shown, it is also contemplated that control may be passed 
back to clement 404, rather than element 408» wherein 
element 404 may detezmined what frequencies are used in 
the particular location. If the operator or the like has 
indicated a desire to stop the algorithm, control is passed to 
element 420 via iotoface 423, wherein the algorithm is 
exited. 

FIG. 10 is a detailed flow diagram showing another 
operation of the second illustrative embodimoit of the 
{H-esent invention. The dialled flow diagram is generally 
shown at 440. The algorithm is entered at element 442, 
wherein control is passed to dement 444 via interface 446. 
ELement 444 detennines what frequencies are active in a 
particular location via a scanner. Control is then passed to 
dement 448 via into&cc 450. Elemeot 448 provides an 
audio signaL Contrd is then passed to element 452 via 
inteifoce 454. Qement 452 modulates the audio signal 
provided by dement 448. Contnd Is then passed to element 
456 via interface 458. Element 456 mixes tiie modiilaird 
audio signal provided by dement 452 with a reference 
frequency such that the result is transmitted on a next one of 
the frequencies that was detennined in dement 444. Control 
is flien passed to dement 460 via interface 462. Element 460 
provides another reference frequency a predetermined time 
later. Control is Oten passed back to dement 456 via 
interface 464. 

FIG. 11 is a flow diagram showing the operation of a third 
illustrative embodiment of the present invention. Hie flow 
diagram is generally shown at 500. The algorithm is entored 
at element 502, wherein control is passed to element 504 via 35 
interface 506. Element 504 transmits a *Vake-iq)" signal to 
a remote on/off controller, wherein the remote on/off con- 
troller may turn on a cooesponding radio recdven Control 
is then passed to dement 508 via interface 510. Element 508 
determines what frequences are active in a particular loca- 
tion. Control is then passed to dement 512 via interface 514. 
Element 512 provides an audio signd. Control is then passed 
to element 516 via interface 518. Element 516 san^les the 
audio signal provided by element 512 at a predetermined 
rate. Contrd is then passed to element 520 via interface 522. 
Element 520 provides the sampled audio signal provided by 
dement 516 in a time division multiplexed manner to all 
frequendes that were determined in dement 508. Control is 
then passed back to dement 516 via interface 526. Although 
it is not explidtly shown, it is also contemplated that control 
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may be passed back to dement 508 or dement 514, rathex ^ modulator. 



2. An emergency radio transmission system according to 
rffllm 1 wherein said transmitting Tnftnng transmits said local 
signal on said number of selected frequendes in a sequential 
manner. 

3. An cmfiigency radio transmission system according to 
claim 1 whe^ said transmitting means time division 
multiplexes (TDM) said local signal thereby providing a 
TDM signal, said transmitting means transimtting saidTDM 
signd on said number of sdected frequendes. 

4. An emergency radio transmission system according to 
clahn 1 wherein said transmitting means farther compd^s: 

a. modulation means for modulating said locd signd and 
for providing a modulated signd therefrom; 

b. frequency control rx^ans coupled to said frequency 
determining means for stepping a reference frequency 
signd through a plurality of pre-mix frequendes at a 
predetermined rate, each of sdd plurality of pre-mix 
frequendes corresponding to one of sdd sdected fre- 
quencies; 

c mixing means coupled to said modulation means and 
further coupled to said frequency control means for 
mixing said modulated signd and sdd reference fre- 
quency signd, and for providing a post-mix signd 

therefrom; and 

amplifier means coupled to sdd mixing means for anqdi- 
fying and transmitting said post-ndx signaL 

5. An emergency radio transmission system according to 
daim 4 wherein sdd frequency control means compdses: 

a. direct digitd synthesizer means coupled to said mixing 
means for providing said v^eienoe frequency signd to 
sdd mixing iri^i^ ns; ^si k ^ 

b. control means coiq>led to said direct digltd syndiesizer 
means for controIUng the predetermined rate of stq>- 
ping sdd reference frequency signd fltroqgh sdd plu- 
rality of pre-mix frequencies and for oontrdfing sdd 
phirality of pr&-mix frequendes. 

6. An emergency radio transmission system according to 
daim 5 Therein sdd direct digitd synthesizer conqnises: 

a. a memory dement having an address input and a data 
ou^ut; 

b. a full adder having at least one predetermined most 
significant hit(s), sdd at least one predetermined most 
significant bit(s) bdng provided to said address input of 
sdd memoiy element, said full adder having an oper- 
and input wherein sdd operand input is coupled to sdd 
control means; and 

c. a digitd-to-andog converter coupled to sdd data ou^ut 
of sdd memory dement 

7. An emergency radio transmisdon system according to 
claim 4 wherein said xnoddatlon means compiises an FM 



than element 516 as shown. 

Having thus described the preferred embodiments of the 
present invention, those of skill in die art will readily 
appreciate that the teachings found haein may be apfHicd to 



8. An emogency radio transmission system according to 
claim 4 wherein sdd moddation means comprises an AM 
modulator. / 

9. An emergency radio transmisdon system according to 



yet other embodiments within the scope of the daims hereto ^ daim 4 wherein sdd frequency ddtenahusg means corn- 



attached 
"What is claimed is: 

1. An emergency radio transmission system for operating 
at a location wherein a number of remote transimtters are 
collectively transmitting a number of remote signals on a ^ 
number of selected frequendes, the emergency radio trans- 
misdon system comprising: 

a. frequency determining means for detcrmimng the num- 
ber of sdected frequendes at die location; and 

b. transmitting means operative in combination with sdd ^ 
frequency detennining means for transmitting a locd 
dgnd on sdd number of sdected frequendes. 



pnses a scanner. 

10. An emergency radio transmission system according to 
claim 4 wherein sdd frequency determining means com> 
prises a termind. 

11. An apparatus for transmitting a seleoed signd from a 
first vefaide to a second vehide comprising: 

a. a frequency selection dement for sdecting a plurality 
of frequendes whidi are active at a particular location; 

b. a modulaticm element for modulating the sdected 
signd and for providing a modnlated si^id dierefrom; 

c a frequency control element ooopied to sdd frequency 
sdection element and Anther oovpled to said modula- 
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tion element for stepping a reference £requency signal 
through a plurality of prc-inix firequencies at a prede- 
tcnnined rate, each of said plurality of pre-mix fre- 
quencies corresponding to one of said plurality of 
selected frequencies; 

d. a mixing element coupled to said modulation element 
and further coupled to said frequency control element 
for mixing said modulated sig^ and said reference 
frequency signal, and for providing a post-mix signal 
therefrom; and 

e. a transmitting element coupled to said mixing element 
for transmitting said post-mix signal from said first 
vehicle to said second vehicle. 

12w An apparatus according to claim 11 wherein said 
frequency control element st^s said reference frequency 
signal through said plurality of prc-mix frequencies at a 
predefined rate such that said selected signal is transmitted 
over each of said plurality of selected frequencies in a 
sequential manner. 

13. An apparams according to datm 11 wherein said 
frequency control element 5tq>s said reference frequency 
signal through said plurality of pre-mix frequencies at a rate 
which is at or above the Nyquist rate for said selected signal, 
said mixing circuit thereby time division multiplexing 
(TDM) said selected signal and providing a TDM signal, 
said transmitting element transmitting said TDM signal on 
said plurality of selected frequencies. 

14. An apparatus according to claim 11 wherein said 
second vehicle comprising a remote on/oflP controller for 
turning on a corresponding radio receiver. 

15. A method for providing a local signal from a first 
vehicle having a location to a second vehicle wherein a 
number of remote transmitters are collectively transmitting 
a number of remote signals on a number of selected fre- 
quencies at the location of the fint vehicle, the method 
comprising tbt steps of: 

a. detennining the selected frequencies of the remote 
signals at the location of the first vehicle, said deter- 
mining stq> providing a plurali^ of preselected fre- 
quencies; and 

b. sending said local signal over said plurality of prese- ^ 
lected frequencies to said second vdiide. 

16. A method for providing a local signal from a first 
vehicle having a location to a second vehicle whoein a 
number of remote transmitters are collectively transmitting 
a number of remote signals on a number of selected fre- 
quencies at the location of the first vehicle, the m^od 
comprising the steps o^ 

a. determining the selected frequencies of the remote 
signals at the location of the first vehicle, said deter- 
mining stq) providing a plurality of preselected fre- 50 
qucncies; 

b. sending said local signal ova a first one of said 
plurality of preselected frequencies to said second 
vdiide; 

c. sending said local signal over a next one of said 
plurality of presdected frequencies to said second 

vchide; 

d. ascertaining if said local signal has been sent over all 
of said plurality of preselected firequendes; and 

e. repeating step (c) if said ascertaining step condudes 
that said local signal has not been sent over all of said 
plurality of presdected frequendes. 

17. A method for providing a local signal from a first 
vehide havinq a location to a second vehide wherein a 
number of remote transmitters are collectively transmitting ^ 
a number of remote signals on a number of selected fire- 
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quendes at the. location of the first vdiide, the method 
comprising the stqis of: 

a. determining the sdected frequendes of the remote 
signals at the location of the first vehide, said deter- 
mining step providing a plurality of preselected fre- 
quendes; and 

b. time division multiplexing said local signal over all of 
said plurality of presdected frequendes. 

18. A method for providing a local signal from a first 
vehide having a location to a second vehicle wherein a 
number of remote transmitters are collectively transmitting 
a number of remote signals on a number of selected fre- 
quendes at the location of the first vehide. the method 
comprising the steps of: 

a. determining the sdected frequendes of the remote 
signals at the location of the first vehide. said deter- 
mining step providing a plurality of preselected fre- 
quendes; 

b. sampling said local signal at a predetermined rate 
thereby providing a sampled signal; and 

c time division multiplexing said san^ded signal over all 
of said plurality of presdected frequendes. 

19. A method according to daim 18 furdier comprising 
the steps of: 

a. providing a remote on/off controller in said second 
vehide wherdn said remote on/off controller is coupled 
to a corresponding radio receiver; and 

b. providing a '*wake-up*' signal to said remote on/off 
controller wherein said remote on/off cootioUer turns 
on said corresponding radio recdver. 

20. A method for providing a local signal from a first 
vehide having a location to a second vehide, comprising: 

a. determining the frequendes of a number of remotdy 
generated signals that are active at the location of the 
first vehicle, said determining step (a) providing a 
plurality of presdected frequencies; 

b. modulatiDg said local signal thcrd>y providing a modu- 
lated signal; 

c mixing said modulated signal with a reference fre- 
quency signal thereby providing a post-mix signal 
having a frequency, said reference frequency signal 
having a corresponding frequency associated 
therewith, said frequency of said reference frequency 
being such that the frequency of said post-nux signal 
corresponds to one of said plurality of presdected 
frequendes; 

d. providing a next reference frequency signal having a 
next corresponding frequency associated therewith, 
said next frequency of said next reference frequency 
signal bdng such that the resulting post-mix signal 
cozresponds to the next one of said plurality of prese- 
lected frequendes; and 

e. repeating steps (c) and (d). 

21. A method for providing a signal over a number of 
frequendes, wherein tiie signal has a conrespondingNyqiust 
sample rate, the method comprising the steps of: 

a. sampling the signal at or above the Nyquist sample rate 
of the signal, wherdn the sampling step samples the 
signal during a number of sample periods; 

& providing the signal over a first one of the number of 
frequendes during a first one of the number of sample 
periods; and 

c providing the signal over a second one of the number 
of firequendes during a second one of the number of 
sample periods. 
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